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Electric and Hybrid Vehicles Sectional Committee, TED 27 


FOREWORD 
This Indian Standard was adopted by the Bureau of Indian Standards after the draft finalized by the Electric and 
Hybrid Vehicles Sectional Committee and approval of the Transport Engineering Division Council. 


This standard prescribes the requirements for the measurement of range of battery operated vehicles. In the 
formulation of this standard considerable assistance has been drawn from: 


AIS 040 (Rev 1) : 2015 Electric Power Train Vehicles — Method of measuring the range 


AIS 049 : 2016 Electric Power Train Vehicles — CMVR Type Approval for Electric Power Train Vehicles 
Central Motor Vehicles Rules, 1989 (as amended from time to time) Doc No MoRTH/ TAP/ CMVR - 115/116 
(Issue no 4) 


This standard incorporates corrigendum | issued to AIS 040 in December 2017. 


In case of any variance between the standard and Central Motor Vehicles Rules, 1989 (as amended from time to 
time), latter shall prevail. Following document may be referred for latest update on statutory requirements related 
to Battery Operated Vehicles. 


Central Motor Vehicles Rules, 1989 (as amended from time to time) 
The composition of the committee responsible for the formulation of this standard is given at annex A. 


In reporting the results of a test or analysis made in accordance with this standard, is to be rounded off, it shall be 
done in accordance with IS 2 : 1960 ‘Rules for rounding off numerical values (revised)’. 
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Indian Standard 


ELECTRIC POWER TRAIN VEHICLES 
PART 2 METHOD OF MEASURING THE RANGE 


1 SCOPE 


This standard (Part 2) specifies the method for 
measurement of range expressed, in km for L, M and N 
categories of electric power train vehicles. 


2 REFERENCES 
IS No. Title 
14272 : 2011 Automotive vehicles — Types — 
Terminology 
17192 Electric power train vehicles: 


(Part 1):2019 Part 1 Measurement of electrical 


energy consumption 


3 DEFINITIONS 


For the purpose of this standard the definitions given 
in IS 17192 (Part 1) in addition to definitions given in 
IS 14272 shall apply. 


4 VEHICLE PREPARATION 


Vehicle preparation shall be as per 4.0 of IS 17192 
(Part 1). 


5 CLIMATE CONDITION 


All the tests are conducted at a temperature of between 
20°C and 30°C. 


NOTE — If the ambient condition cannot be met at the time of 
the test, then based on mutual agreement between test agency 
and vehicle manufacturer, requirement of ambient temperature 
condition can be waived. 


6 TEST PROCEDURE 


6.1 Test Sequence 


6.1.1 The driving cycle shall be the Indian Driving 
Cycle (IDC) as given in Annex A of IS 17192 (Part 1) 
for all L category vehicles. 


6.1.2 The driving cycle shall be Part 1 of the modified 
Indian driving cycle as given in Annex B of IS 17192 
(Part 1) for M1, M2 (with GVW up to 3 500 kg) and 
N category of vehicles. 


The driving cycle shall be Delhi driving cycle as given 
in Annex C of IS 17192 (Part 1) for M2 (with GVW 
above 3 500 kg) and M3 category of vehicles. 


6.1.3 In cases where the vehicle does not reach the 
required acceleration during driving, the accelerator/ 
speed control shall remain fully activated until the 
reference curve has been reached again 


6.2 Power Setting of the Chassis Dynamometer 


The procedure prescribed in the document MoRTH/ 
TAP/CMVR-115/116 (issue no 4) as amended from 
time to time shall be adopted. 


6.3 Test Method 
6.3.1 Principle 


The test method described hereafter permits to measure 
the range of the electric power train vehicles expressed, 
in km. 


6.3.2 Parameters, Units and Accuracy of Measurements 


Parameters, Unit Accuracy Resolution 
Units and 

Accuracy of 
Measurements 

Parameter 
Time s +0.1s 0.15 
Distance m  +0.1 percent lm 
Temperature C + 1 degreeC 1 degree C 
Speed Km/h + 1 percent 0.2 km/h 
Mass Kg 0.5 percent 1 kg 
Electricity Ah 0.5 percent 0.3 percent 
balance 


Where accuracy is specified in percent, it is the 
percent off the measured value. 


6.4 Operation Modes 
The test method includes the following steps: 


a) Initial charge of the rechargeable energy storage 
system (REESS); and 
b) Application of the cycle and measurement of the 
range. 
Between the steps, if the vehicle has to be moved, it is 
pushed to the following test area (without regenerative 
recharging). 
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6.4.1 Initial Charge of the Rechargeable Energy 
Storage System (REESS) 


Charging the REESS consists of the following 

procedures: 
NOTE — ‘Initial charge of the REESS’ applies to the first 
charge of the REESS, at the reception of the vehicle. In 
case of several combined tests or measurements, carried out 
consecutively, the first charge carried out shall be an ‘initial 
charge of the REESS’ and the following may be done in 
accordance with the ‘normal overnight charge’ procedure. 


6.4.1.1 Discharge of the rechargeable energy storage 
system (REESS) 


6.4.1.1.1 The procedure starts with the discharge of 
the REESS of the vehicle while driving (on the test 
track, on a chassis dynamometer, etc.) at a steady 
speed of 70 percent + 5 percent from the maximum 
thirty minutes speed of the vehicle. 


6.4.1.1.2 Stopping the discharge occurs: 

a) When the vehicle is not able to run at 65 percent 
of the maximum thirty minutes speed; 

b) when an indication to stop the vehicle is given to 
the driver by the standard onboard instrumentation; 
or 

c) After covering the distance of 100 km. 


6.4.1.2 Application of a normal overnight charge 


The Rechargeable Energy Storage System (REESS) 
shall be charged according to the following procedure. 


6.4.1.2.1 Normal overnight charge procedure 
The charging is carried out: 
a) With the on board charger if fitted; 


b) With an external charger recommended by the 
manufacturer using the charging pattern prescribed 
for normal charging; and 


c) In an ambient temperature comprised between 
20°C and 30°C. 


NOTE — If the ambient condition cannot be met at the time of 
the test, then based on mutual agreement between test agency 
and vehicle manufacturer, requirement of ambient temperature 
condition can be waived. 


This procedure excludes all types of special charges 
that could be automatically or manually initiated like, 
for instance, the equalisation charges or the servicing 
charges. The manufacturer shall declare that during the 
test, a special charge procedure has not occurred. 


6.4.1.2.2 End of charge criteria 


The end of charge criteria corresponds to a charging time 
not exceeding twelve hours, except if a clear indication 
is given to the driver by the standard instrumentation 
that the REESS is not yet fully charged. 


In this case, 


The maximum time is = 


3 x claimed battery capacity (Wh) 


mains power supply (W) 


6.5 Application of the Cycle and Measurement of 
the Range 


The test sequence shall be followed as per 5.1. 


The end of test criteria shall be when the vehicle 
is not able to meet the target curve up to 50 km/h 
(85 percent of the maximum speed of the driving cycle 
or 85 percent of the maximum speed of the vehicle 
for L category of vehicles only) or when an indicator 
from the standard on-board instrumentation is given to 
the driver to stop the vehicle. 


Then the vehicle shall be slowed down to 5 km/h by 
deactivating the accelerator control, without touching 
the brake control and then stopped by braking. 


When the vehicle does not reach the required 
acceleration or speed of the test cycle, the accelerator 
control shall remain fully activated until the reference 
curve has been reached again. 


To respect human needs, up to three interruptions shall 
be permitted between test sequences of not more than 
15 min in total. 


At the end, measure D of the covered distance, in km 
is the electric range of the electric vehicle. It shall be 
rounded to nearest whole number. 
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ANNEX A 
( Foreword ) 


COMMITTEE COMPOSITION 
Electric and Hybrid Vehicles Sectional Committee, TED 27 


Organization 
International Centre for Automotive Technology 
(ICAT), Gurgaon 
Ashok Leyland Ltd, Chennai 


Association of State Road Transport Undertakings, 
New Delhi 


Automotive Research Association of India, Pune 


Automotive Component Manufacture Association, 
New Delhi 


Bajaj Auto Ltd, Pune 


Bharat Electronics Limited, Pune 
Central Pollution Control Board, Delhi 


Centre for Development of Advanced Computing, 
C-DAC , Thiruvananthapuram 


Centre for Science and Environment, New Delhi 
Future Hi-Tech Batteries limited, Mohali 


General Motors Technical Centre India Pvt Ltd, 
Bangalore 


Hero Motor Corp Ltd , Dharuhera 

Honda Cars R & D India (HGID), Gautam Budh Nagar 
Indian Institute of Petroleum, Dehradun 

Indian Institute of Technology, Kanpur 


Indian Institute of Technology, New Delhi 


International Advanced Research Centre for 
Powder-Metallurgy and New Materials 
(ARCI),Chennai 


International Centre of Automotive Technology (ICAT), 
Gurgaon 


KPIT Technologies, Pune 


Mahindra Research Valley, Chennai / Mahindra & 
Mahindra, Nasik 


Representative(s) 


Suri DinesH Tyacı (Chairman) 


Suri Ravi M. 
SHRIMATI SUCHISMITA C. (Alternate) 


SHRI R CHANDRABABU 
Suri ULLAs Basu (Alternate) 


SHRI ANAND A. DESHPANDE 
SHRIMATI UJJWALA S. KARLE (Alternate) 


Suri Upay HARITE 
SHRIMATI SEEMA BABAL (Alternate) 


SHRI ARVIND V. KUMBHAR 
SHRI SATYANARAYANA GUPTA BOLISETTY (Alternate) 


Dr SAPTARSHI GHOSH 


SHRI A. SUDHAKAR 
SHRI SUNEEL Dave (Alternate) 


SHRI RENJI V. CHAKO 
SHRI CHANDRASEKAR V. (Alternate) 


SHRIMATI ANUMITA Roy 
SHRI VIVEK (Alternate) 


Ms GAGANDEEP KAUR 
SHRI GURVINDER SINGH HARJARA (Alternate) 


SHRI MUTHUKUMAR NATARAJAN 
SHRI RAJENDRA KHILE (Alternate) 


SHRI ADISH AGGARWAL 
SHRI SUBRAT Kumar Dasu (Alternate) 


SHRI FEROZ ALI KHAN 
SHRI YOSHIHISA Hara (Alternate) 


SHRI ROBINDRO LAIRENLAKPAM 
SHRI WITTISON KAMEI (Alternate) 


Pror AVINASH KUMAR AGGARWAL 
SHRI TARUN GUPTA (Alternate) 


Dr K. A. SUBRAMANIAN 


Dr R. GOPALAN 
Dr Rau PRAKASH (Alternate) 


SHRI VIJAYANT AHUJA 
SHRI VIKAS SADAN (Alternate) 


SHRI CHINMAY PANDIT 
SHRI VISHWAJIT JosH1 (Alternate) 


SHRI KUMARPRASAD TELIKEPALLI 
SHRI SHAILESH V KULKARNI (Alternate) 
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Organization 


Mahindra Reva Electric Vehicles Pvt Ltd, Bangalore 
Maruti Suzuki India Ltd, Gurgaon 
Ministry of Heavy Industries, New Delhi 


Ministry of New and Renewable Energy, New Delhi 
NFTDC, Hyderabad 


Petroleum Conservation Research Association, 
(PCRA), Delhi 


Petroleum and Explosives Safety Organization, 
Nagpur 


Society of Indian Automobile Manufacturers, New 
Delhi 


Society of Manufacturers of Electric Vehicles (SMEV), 
New Delhi 


Tata Motors Ltd, Pune 
Toyota Kirloskar Motor Pvt Ltd, Ram Nagar Distt 


TVS Motor Company Ltd, Hosur 


Vanaz Engineers Ltd, Pune 


Vehicle Research & Development Establishment, 
Ahmednagar 


BIS Directorate General 


Representative(s) 
Suri V. M. SURESH 
Suri PryusH CHAUDHRY (Alternate) 


SHRI MANIK NARULA 
SHRI SUMIT SHARMA (Alternate) 


Suri N. L. GoswaMI 
SHRI PRAVIN AGARWAL (Alternate) 


SHRI DIPESH PHERWANI 
Dr BALASUBRAMANIUM 


SHRI SURENDRA PRATAP 
Suri M. P. BANGWAL (Alternate) 


SHRI V. K. MISHRA 
Suri S. D. Misura (Alternate) 


SHRI P. K. BANERJEE 
SHRI SAURABH ROHILLA (Alternate) 


SHRI SOHINDER GILL 
SHRI ARBAB ASHRAF (Alternate) 


SHRI PRASHANTA SARKAR 
SHRI GOWRISHANKAR P. S. (Alternate) 


SHRI REVADI CHANNAPPA 
Suri M. SUCHINDRAN (Alternate) 


SHRI S. JABEZ DHINAGAR 


SHRI S. J. VISPUTE 
Suri H. S. JosH1 (Alternate) 


SHRI A. KANNAN 
Suri N. R. SARODE (Alternate) 


Suri R. R. SINGH, SCIENTIST “E” AND HEAD (TED) 
[ REPRESENTING DIRECTOR GENERAL (Ex-officio ) ] 


Member Secretary 


SHRI SHARAD KUMAR 
Scientist ‘C’ (TED), BIS 


Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
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